Assessing the patient
Patients should be assessed at hospital immediately after a stroke. They may need to go straight to hospital rather than wait to see their general practitioner since hyperacute treatments such as thrombolysis must be administered within as little as three hours after stroke. Ambulance crews can be trained to apply simple screening questions to identify likely stroke patients.
Stroke is a clinical diagnosis, but brain imaging is required to distinguish ischaemia from primary intracerebral haemorrhage. The pattern of neurological signs, including evidence of motor, sensory, or cortical dysfunction and hemianopia, can be used to diagnose certain clinical subtypes and thus to predict prognosis. Other signs also relate to outcome and may help identify the cause. If neurological symptoms resolve in less than 24 hours, the traditional diagnostic label is "transient ischaemic attack" rather than stroke. However, not all transient ischaemic attacks are genuinely ischaemic, and many are associated with permanent cerebral damage: a better term therefore is "mini-stroke."
Pathophysiology
For practical purposes, there are two types of stroke after subarachnoid haemorrhage has been excluded. Ischaemia accounts for 85% of presentations and primary haemorrhage for 15%. Haemorrhage causes direct neuronal injury, and the pressure effect causes adjacent ischaemia. Primary ischaemia results from atherothrombotic occlusion or an embolism. The usual sources of embolism are the left atrium in patients with atrial fibrillation or the left ventricle in patients with myocardial infarction or heart failure.
Vessel occlusion arises from atherosclerosis, typically in the internal carotid artery just above the carotid bifurcation or from small vessel disease deep within the brain. Ischaemia causes direct injury from lack of oxygenation and nutritional support and sets up a cascade of neurochemical events that lead to spreading damage. The ischaemia may be reversible if reperfusion is obtained quickly (now proved in clinical trials), and the chemical injury may be interrupted by various neuroprotective drugs (unproved in humans).
Conditions requiring referral to hospital
Admit to hospital x Neurological deficit lasting 1 hour or more x Dependent patients-that is, moderate to severe stroke x Transient ischaemic attack lasting 1 hour or more x More than one transient ischaemic attack within a week x Transient ischaemic attack on anticoagulation x Patient presenting to hospital x At request of general practitioner Refer to cerebrovascular clinic x Independent patient more than 48 hours after stroke (withhold aspirin) x Transient ischaemic attack lasting less than 1 hour (give aspirin) 
Symptoms and signs of stroke

Investigations
Patients with acute stroke should have computed tomography of the brain to distinguish ischaemic and haemorrhagic stroke. This separation is vital since subsequent investigations and treatment differ for the two types. Neuroimaging will also identify conditions mimicking stroke and can help predict outcome. Ideally, imaging will be performed soon after admission. Magnetic resonance imaging of the brain may eventually replace computed tomography since it not only identifies stroke anatomy but can also assess blood flow and perfusion in the brain, detect whether lesions are new or old, and identify carotid artery stenosis.
The extent to which the cause of the stroke should be investigated depends on several factors, including the likely degree of recovery, the presence of obvious risk factors, and the age of the patient; younger patients are more likely to have an identifiable cause such as an inflammatory or clotting disorder which may require specific treatment. Although investigations should be restricted to tests that will inform clinical management, guidelines can be used to determine which investigations are needed after stroke.
Swallowing and feeding
Dysphagia affects 35% of stroke patients. It is often unrecognised after mild stroke and is associated with a poor outcome, partly because it predisposes to aspiration and pneumonia and partly because of the nutritional deficit. Presence of a gag reflex is a poor guide to safe swallowing, and a formal assessment by trained staff is essential. Fluids are more difficult to swallow than semisolids. Dysphagic patients should be fed through a nasogastric tube or percutaneous endoscopic feeding tube until it is safe to resume oral food and fluids. Most dysphagic patients will not need enteral feeding beyond a few weeks. However, when and how optimally to feed dysphagic patients remains to be determined.
Acute intervention
Firm evidence from two large trials has shown that aspirin (160-300 mg daily by mouth, nasogastric tube, or rectum) started within 48 hours of onset of acute ischaemic stroke reduces the risk of subsequent death and disability. However, the effect of aspirin is small (number needed to treat (NNT) = 77) and is principally mediated through reducing the risk of early reinfarction. Neuroimaging is strongly recommended before starting aspirin. A large trial of unfractionated heparin in stroke patients found that heparin did not improve outcome, even in patients with presumed embolic stroke. Heparin may still be useful in certain groups of patients. Thrombolysis with alteplase within three hours of onset of stroke significantly increases the chance of a near complete recovery (NNT = 7) when administered by specialists. Treatment up to six hours after stroke has been found less effective in meta-analysis of randomised controlled trials (estimated NNT = 12). Thrombolysis is currently licensed for stroke only in North America and New Zealand, and concerns remain about its safety.
Neuroprotectant drugs (which may protect neurones from ischaemia) have, to date, shown no benefit in ischaemic or haemorrhagic stroke, although several trials are still in progress.
Patients with a large cerebellar infarct or bleed should be referred for immediate neurosurgical evaluation to facilitate evacuation of the clot or infarct, or shunting for acute hydrocephalus, if required. Anticoagulants should be reversed in patients with primary intracerebral haemorrhage.
Complications of stroke
Stroke may be complicated by several conditions that can alter outcome adversely. Hyperglycaemia, fever, and hypertension are each associated with a poor prognosis. In the absence of trial evidence, raised glucose concentrations should be normalised and paracetamol given for fever. In contrast, hypertension should not be treated for the first week since some antihypertensive drugs (notably calcium channel blockers) seem to worsen outcome, possibly by reducing regional cerebral blood flow. Large ischaemic strokes are often complicated by oedema, swelling, and herniation leading to death; no proved treatment is available for these complications.
Venous thromboembolic disease (deep vein thrombosis, pulmonary embolism) develops in half of immobile patients unless preventive measures are taken. Although compression stockings reduce the risk of deep vein thrombosis in other groups of high risk patients, this has not been confirmed in stroke. A combination of stockings, early mobilisation, adequate hydration, and aspirin is considered good practice in patients with ischaemic stroke. Early mobilisation may also reduce the risk of pressure sores, respiratory tract infections, and urinary tract infections. When possible, urinary catheters should be avoided to minimise the risk of infection.
Rehabilitation
The principal aims of rehabilitation are to restore function and reduce the effect of the stroke on patients and their carers. Rehabilitation should start early during recovery with assessment and mobilisation while the patient is in the acute 
Meta-analysis shows that thrombolysis reduces combined death and disability from stroke
Stroke patient receiving rehabilitation therapy stroke unit. Once patients are medically stable, they should be transferred to a stroke rehabilitation unit if further rehabilitation is required. Formal rehabilitation in a stroke unit is associated with reduced death and disability (NNT = 12) and a shorter stay in hospital. Optimal care is multidisciplinary: doctors, nurses, physiotherapists, occupational therapists, speech and language therapists, dieticians, psychologists, and social workers all have a role.
Secondary prevention
Secondary prevention (apart from blood pressure control) should start shortly after admission. All patients should be offered lifestyle guidance, including advice to stop smoking, reduce saturated fat and salt consumption and alcohol intake, lose weight, and increase exercise. Aspirin started for the treatment of acute ischaemic stroke should be continued indefinitely for secondary prevention. The use of alternative or additional antithrombotic drugs (dipyridamole, clopidogrel, and warfarin), carotid endarterectomy, and management of hypertension and hyperlipidaemia after stroke are discussed in the next article in the series.
The future
Stroke management is now supported by good quality evidence, but many questions remain unanswered. Whenever possible, patients should be given the opportunity to enrol in randomised trials of acute interventions, rehabilitation, or secondary prevention. 
My most valuable lesson A full examination is always useful
It happened two weeks ago. One of the patients attending the unit that day was a man who had received an allogeneic stem cell transplant nine months earlier. He presented with a 24 hour history of right sided chest pain which seemed to be temporally related to a recent bout of coughing. The patient duly undressed to the waist and I performed a respiratory examination, starting with assessment of chest expansion. My gaze fixed in the direction of my thumbs, I detected no abnormality. Tracheal position central. Tactile vocal fremitus and percussion were normal over the anterior and lateral chest. Auscultation was unremarkable in these areas. Moving to the patient's back there were no new chest signs to be elicited, although my attention was briefly drawn to a small group of reddish papules in the skin overlying the vertebral process of T8. Finally I discovered some local tenderness in the area of the patient's discomfort, blindly palpating his right lateral chest wall, and diagnosed an intercostal muscular strain secondary to coughing. I told the consultant of my findings, and he came to see the patient himself.
Courtesy dictated that I should remain in attendance while the repeat assessment took place. The patient's shirt was once more removed whereupon my boss took a discernible step backwards (advice given to me repeatedly when I was preparing for my membership examination) and then inspected the chest wall with the patient's right arm raised.
My pen almost fell out of my hand, poised as it was over the case notes. There, in full view, was a narrow, intermittent row of papules, conforming to an arc extending between the patient's back and right anterior axillary line.
My consultant turned back to me, directing a quizzical look in my direction; I suspect it was met by my own open mouthed, disbelieving one. His words were spoken quietly and distinctly, but they shook me like thunder: "It's zoster, isn't it?" Alexander Pope wrote, "A man should never be ashamed to own he has been in the wrong, which is but saying, in other words, that he is wiser today than he was yesterday." I now have proof, if I needed it, that clinical examination technique has enormous relevance to our everyday practice. Furthermore, after the intense embarrassment I suffered on that fateful day, I now find myself in the new, liberated position that, if I am ever inclined or encouraged to criticise a colleague's clinical oversight in the future, I need only to bring to mind my patient with his dermatomal eruption.
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